NGHIEN CUU NANG CAO KHA NANG CHONG THAM CHO BE TONG BAM LAN
PAP TRONG LUC BANG SON THAM THAU KET TINH GOC X1 MANG

Nguyén Quang Phi'

Tom tat: Bai bao gidi thiéu viéc dp dung son chong tham tham thau két tinh goc xi mang dé
nang cao kha nang chong tham cho bé téng dam lan ddp trong lyc.
Tiwr khéa: Bé tong dam lan; tro bay; mudi silic; phu gia; tham thau; két tinh; vat liéu chong tham.

I. PAT VAN PE

Xay dung cong trinh sir dung vat liéu bé tdng
dam lan (BTPL) 1a mdt cong nghé méi trong
xay dung dap noi riéng va mot sb cong trinh
Thuy loi, Thuy dién ¢ Viét Nam ndi chung. Mot
vai nam gan day, & Viét Nam st dung BTPL
trong xay dung cac cong trinh Thuy loi, Thuy
dién phat trién rat manh. Cac loai vat lidu ding
dé ché tao BTPL ciing rat da dang va phong
phad. Trong vat liéu st dung cho BTPL, ngoai
cac vat liéu co ban nhu xi mang, cat, da, nudc,
thi phu gia khoang va phu gia hda hoc ciing
dong vai trd rat quan trong trong viéc thiét ké va
thi cong BTDL.

Bé tong dam lin dugc xem 1a bude phét trién
dot pha trong cong nghé thi cong dap bdi cac uu
diém noi bat ciia né nhu: sir dung it xi ming
(chi bang khoang 25-30% so Vvéi bé tong
thudng); tbc do thi cong nhanh, nén giam gia
thanh, giam chi phi cho cic két cdu phu tro,
giam chi phi cho bién phap thi cong, do vay
hiéu qua kinh té mang lai cao hon.

Cong nghé BTDL dac biét hiéu qua khi &p
dung cho xdy dung dap bé téng trong luc. Khéi
lugng bé tong duoc thi cong cang 16n thi hiéu
qua ap dung cong nghé BTBL cang cao. Viéc
lya chon phuong 4n thi cong dap bang cong
nghé¢ BTPL thudng dem lai hiéu qua kinh té cao
hon so v&i dap bé tong thuong va dap dat dap.

Tuy nhién, nhuoc diém ciia BTPL 1a chong
thim kém. Vi vay, cac dap bé tong dam lan kiéu
cti chi sir dung BTDL lam 18i dap, bao boc xung
quanh la 16p vé bé tong thuong c6 kha nang
chéng thim day tir 2 dén 3m. Két ciu déap kiéu

Y Pai hoc Thiy lgi

nay thuong goi la “vang boc bac”. N6 duoc sir
dung phd bién & hau hét cac nudc cho dén cudi
thé ky XX.

Két qua khao sat mot so cong trinh da hoan
thanh, dang thi cong va chudn bi thi cong cho
thiy cac cong trinh BTDL dau tién cua Viét
Nam khong diung BTDL chéng tham [12,13,14].
Trong nhitng nim gan day, chung ta da va dang
tiép can vdi cong nghé BTPL chdng thim va c6
nhitng thir nghiém dau tién.

Trong qué trinh nghién ctru phat trién cong
nghé BTPL, Trung Qudc d4 nghién ctru va ap
dung thanh cong loai BTPL c6 tinh chdng thaim
cao thay cho bé tong thong thuong. Nam 1989,
Trung Quéc 1a nudc dau tién trén thé gisi xay
dung thanh cong déap trong lyc Thién Sinh Kiéu,
cao 61 m, hoan toan bang bé tong ¢dm lin. Tinh
dén 2004, Trung Qudc co hon 10 dap bé tong
méi kiéu nay [2,3,5,6].

Viéc sir dung BTPL chéng thim thay cho bé
tong thuong dem lai hiéu qua kinh té cao nhd
don gian hoa qua trinh thi cdng. Nhitng nim gan
day, Viét Nam bat dau nghién ciu ap dung
BTDL chéng thdm cao thay cho bé tong thuong
dé xay dung dap bé tong trong luc. Két qua thir
nghiém & cac cong trinh cho thiy, trong dicu
kién han ché luong xi ming, nang cao tinh chdng
thdm ctia BTDL khé hon nhi€u so véi dam bao
yéu cau vé cudong do. Do nhu cau phat trién Thuy
loi, Thuy dién & Viét Nam, nhiéu dap bé tong
dugc thiét ké theo cdng nghé BTPL, trong d6 ¢
mot sé dap Thuy loi, Thuy dién da ding BTBL
chéng thim thay cho bé tong thuong. Vi viy,
nghién ctru bién phap nang cao kha niang chdng
thim ctia BTPL trong diéu kién Viét Nam c6 ¥
nghia khoa hoc va cd gia tri thuc tién cao.
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Il. MOT SO BIEN PHAP NANG CAO PO
CHONG THAM CHO BTPL

O Viét Nam tuy chua c6 cong trinh thyuc té
xay dung xong bang BTPL chdng thim, nhung
viéc ap dung vat liéu nay dang duoc tich cuc
trién khai. Cong ty tu van thiét ké dién luc I,
V6i su tro gitip cua chuyén gia qudc té da thiét
ké, dang trién khai thi cong dap BTPL thuy
dién Son La, st dung BTPL chong thim toan
mit cit Rsss200W10. Cung véi dap Son La
dang c6 nhiéu dap thuy dién khac s dung
BTDL chdng thim thay cho bé tong thudng nhu
Ban V&, Pong Nai 3, Pong Nai 4 va A Vuong
[12,13,14].

Coéng trinh thuy loi Pinh Binh lan dau tién
thi cong thtr nghiém BTDL chéng thAm Rgp200
W4 va Rgp200W2. Tuy day chua phai la BTDL
chéng thim thay cho bé tong thuong, vi & phia
thuong luu van co6 tuong bé tong thuong
Rgo200W6, nhung qua thir nghiém BTDL chdng
thim ¢ cong trinh Pinh Binh ciing rit ra dugc
mot s6 kinh nghiém quy trong thiét ké cap phdi
BTDL chdng thim [12,13,14].

Céac cong trinh xay dyng thanh cbéng trong
thuc té 1a bang ching chic chin nhit khing
dinh co s nang cao chéng thim BTPL. Theo
kinh nghiém nudc ngodi, phu gia héa hoc dung
cha yéu 1a dé diéu chinh do cong tac va thoi
gian dong két ciia hon hop BTPL. Liéu luong
dung phu gia héa hoc trong BTPL thuong 16n
hon nhiéu so v&i bé tong thong thuong. Viéc
ding phu gia giam nuéce, cham dong két 1am
tang tinh linh d6ng cua BTDL, kéo dai thoi gian
dong két ban dau cua bé tdng gilp cho qué trinh
thi cong lién tuc khong phai mét nhiéu thoi gian
va chi phi cho viéc xir Iy bé mit trudc khi do
cac 19p tiép theo.

Phu gia cudn khi tao nén mot hé théng bot
khi ¢6 kich thudc dong déu gitp cho bé tong
chdng choi dugc diéu kién thoi tiét dong bang
va tan bang. Hé thong bot khi trong hdn hop
BTDL gbép phan lam ting tinh cong tic cla
BTDL. Noéi chung, phu gia cudn khi rat thich
hop véi cac loai bé tdng nghéo chat két dinh.
Tuy nhién, phu gia cuén khi néu st dung qua
liéu Irgng s& 1am giam cudng do bé téng.

Mot s6 cong trinh dap BTPL ¢ Viét Nam
hién nay dang st dung cac san pham phu gia
cham dong két danh riéng cho BTPL 1a TM25,
TM30, PLASTIMENT 96, 2000AT (Pap Pinh
Binh, dap SeSan4, dap Binh Dién, dap Son La,
dap Tan My ...). Tuy nhién, viéc nghién ctru anh
hudng cta phu gia hoa hoc dén tinh chéng thim
BTDL con it.

Theo kinh nghiém ctia Trung Quéc [2,6,7],
hoa chit két tinh xtr Iy bé miat dugc dung dé
tang thém do chdng tham cho BTPL sau khi d6.
Co ché hoat dong ctia cac chat tham thiu nay la
tham nhap vao bé tong qua dudng mao quan,
cac 16 gel, phan tng hoa hoc véi Ca(OH), hinh
thanh san pham silicat co cuong do, lién két véi
nhau thanh hé thong gel bit kin cac 15 rdng bé
tong, lam cing hoa bé tong va ting do chdng
thAm nudc.

Hién nay tai thi truong Viét Nam da c6 nhiéu
loai chat chéng thaim bé tdng dang tham thau
ctia nhiéu hang vat liéu khac nhau nhu: XYPEC
cia Uc, PENETRON ctia My, INDOSEAL cua
Thuy Si.... O Viét Nam ciing dan dan ché tao
duoc cac loai son chéng thAm tham thiu két
tinh, dic biét 12 vat liéu chéng tham tham thau
két tinh gbc xi miang CT-09 do Trung tam Vat
liéu - Vién Thuy Cong - Vién Khoa hoc Thuy
loi Viét Nam ché tao, d4 va dang duogc 4p dung
chdng thim cho cac cong trinh Thay lgi.

Tuy nhién, dén thoi diém nay viéc ap dung
BTDL chdng thim thay cho BT thudng méi
dang & muc d6 thr nghiém trong phong va trén
bai d6 thir nghiém. Két qua thi nghiém BTPL
chdng tham tai bai thir ciia cac cong trinh A
Vuong, Son La chua dat mac chéng thim thiét
ké W6, W10. Cong trinh thiy loi Pinh Binh
méi thir nghiém BTPL chéng thim mac thip
(W4) ¢ 161 dap, chua st dung thay cho BT
chdng thim phia thugng luu.

Vi vdy, trong nghién ciru cic bién phap dé
nang cao do chdng thim cua BTPL cong trinh
thiry loi, can tap trung vao cac van dé sau:

+ Lya chon phuong phap thiét ké cip phéi
hop 1y phi hop véi BTPL chong tham, giam
bot lwong dung xi ming néi riéng va chat két
dinh néi chung;
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+ C6t lidu phai co thanh phan hat lién tuc,
dic biét cha ¥ thanh phan cdt liéu nho, dam bao
lugng hat min qua sang 0,14mm tur 14-18% (Cét
ty nhién thudng thiéu hat min nén phai bo xung
thém mat da).

+ St dung phu gia hoéa hoc (phu gia giam
nuée, kéo dai dong két) hop 1y dé giam luong
ding nudc, ting 46 dic chic va do chéng thim
cua BTPL;

+ Tang d§ min cua phu gia khoang hoat tinh
nham tang hoat tinh ctia phu gia khoang va phan
g dién ra triét dé hon;

+ St dung hoa chat két tinh quét 18n bé mat

bé tong dé ting kha ning chong thdm cho
BTDL.

Tuy theo yéu cau ky thuat va Kinh té, co thé
chon mot hodc phdi hop bién phap ning cao
chéng thim BTPL bang cach toi wu hoa trong
qua trinh thiét ké cip phdi va s dung phu gia
khoéng, phu gia ho4 hoc hop 1y hodc két hop xir
dung hoa chat két tinh xur Iy bé mit

I11. VAT LIEU THi NGHIEM

3.1. Xi mang

Trong thi nghiém da s dung loai xi ming
PC40 Ha Tién 1 dé nghién ciru. Céc chi tiéu co
ly ciia xi mang dugc thé hién & bang 1.

Bang 1. Két qua thi nghiém xi ming

STT Chi tiéu thi nghiém Phwong phap thir | Pon vi | Xi miang PC40 Ha Tién 1
M1 M2 M3
1 |Khbi luong riéng TCVN : 4030-2003 | g/cm® 3,08 3,08 3,05
2 |Po min ( Luong sot trén sang 0,09 | TCVN : 4030-2003 % 5,8 6,2 5,9
)
3 |Luong nudce tiéu chuan TCVN : 6017-1995 % 27,25 27,5 27,0
3 | Thoi gian bat dau dong két TCVN : 6017-1995 ph 150 155 150
Thoi gian két thic dong két TCVN : 6017-1995 ph 235 240 230
4 |D6 6n dinh thé tich TCVN :6017-1995 | mm 2,5 2,6 2,5
5 | Gidi han bén nén tudi 3 ngdy TCVN :6016-1995 | N/mm® | 29,8 30,1 28,9
Gigi han bén nén tudi 28 ngay TCVN :6016-1995 | N/mm® | 51,3 50,1 52,8
6 |Nhiét thiy hoa TCVN 6070-2005 | Callg | 79,89 | 80,27 | 80,14

Nhdn xét: Xi mang Ha Tién PC40 dat tiéu chuan theo TCVN 2682-2009 va dat tiéu chuan ding cho bé
téng thuy céng theo 14TCN 66-2002 “Xi mang dung cho bé tong thity cong - Y&u cau k¥ thuat”.

3.2. Phu gia khodng hoat tinh

Phy gia khoang hoat tinh 1a thanh phan khéng
thé thiéu trong BTPL, nd vira ¢ tic dung giam
nhiét thay hoa cho bé tong, lap day 16 rdng giita cac
hat cot liéu, thay thé mot phan xi ming, dong thoi

nd con ¢6 nhiém vy nhu mot phu gia lap day 1am
tang do dic va ting thém do linh dong ctia hon hop
BTDL. Trong thi nghi¢m d& sir dung Tro bay Pha
Lai do cong ty Song Pa - Cao Cudng. Tinh chat
ctia Tro bay c¢6 két qua nhu trong bang 2.

Bang 2. Két qua thi nghiém tro bay Phd Lai - Séng Pa - Cao Cuong

2 ogen Ll i . . . Két qua thi nghiém
TT Chi tiéu thi nghiém Phwong phap thiv | Pon vi M1 M2 M3
1 |Dbdam 14 TCN 108:1999 % 0.21 0.35 0.38
2 |Luong nudc yéu cau 14 TCN 108:1999 % 29.0 29.5 29.5
3 |Thoi gian bit dau dong két 14 TCN 108:1999 ph 180 175 180
Thoi gian ket thuc dong ket 14 TCN 108:1999 ph 250 245 250
Chi 50 hoat tinh tudi 7 ngay S0 V& |1 4 1o 108:1999 % 789 | 796 | 783
mau doi chung
4 Chi sb hoat tinh tudi 28 ngdy so
X ahe o 14 TCN 108:1999 % 80.2 81.3 79.6
véi mau doi chung
5 |Khbi lugng thé tich xop kg/m® 920 925 915
6 |Ty trong TCVN 4030: 2003 glem® 2.41 2.37 2.39
7 |D06 min (lugng sot trén sang 0.08) | TCVN 4030: 2003 % 6.8 7.1 6.9
8 |Ham lugng mat khi nung TCVN 7131:2002 % 412 416 4,36
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2 ogen Ll i . . . Két qua thi nghiém
TT Chi tiéu thi nghiém Phwong phap thiv | Pon vi M1 M2 M3
9 |Ham lugng SiO; TCVN 7131:2002 % 57,38 57,40 57,58
10 |Ham lugng Fe, O3 TCVN 7131:2002 % 6,79 6,87 6,95
11 |Ham lugng Al,O; TCVN 7131:2002 % 27,72 26,13 27,08
12 |Ham lugng SO3 TCVN 7131:2002 % 0,11 0,1 0,09

Nhdn xét: Phy gia khoang hoat tinh c6 cac chi tidu thi nghiém dat tiéu chuan ding cho bé téng dam lan
theo TCXDVN 395-2007 “Phu gia khoang cho bé tong dam lin”.
3.3.Cot li¢u
3.3.1. Cot liéu min (cat):
Két qua thi nghiém cac chi tiéu co 1y ciia cat thi nghiém nhu ¢ bang 3; thanh phan hat nhu trong
bang 4.
Bdng 3. Cdc tinh chat co' Iy ciia cdt

Y Len , n Keét qua thi nghiém
STT Chi tiéu thi nghiém M1 9 M2 BN M3
1 | Khéi luong riéng, g/cm®: 2,63 2,64 2,63
2 Khéiﬂluong thé tich xbp, T/m° 1,39 1,40 1,40
3 | b6 hong, % 47,1 46,9 46,8
4 | Lugng bun, bui, sét, % 1,1 1,06 1,0
5 | M6 dund¢lén 2,41 2,57 2,55
6 Tap chat hitu co Pat Pat Pat
Bdng 4. Thanh phan hat ciia cat
STT Kich thwéc 16 sang Luwgng sot tich lity trén tirng sang, %

mm M1 M2 M3

1 5 0,0 0,0 0,0

2 2.5 7,5 6,1 6,6

3 1.25 16,9 17,3 17,6

4 0.63 45,8 50,2 49,2

5 0.315 81,2 84,7 83,9

6 0.14 97,6 98,3 98,1

Nhdn xét:

- Cét c6 céc chi tiéu co 1y dat yéu cau dung cho bé tdng thuy cong theo 14TCN 68-2002 “Cét dung cho bé
tong thiy cong — Yéu ciu ky thuat” va TCVN 7570-2006

- Cét dung ché tao BTPL c6 ham luong hat dudi sang 0.14 mm 14 rit it, nhé hon 1%. Theo cac tai liéu
thiét ké thanh phian BTPL cua Trung Qudc va mot sé tai lidu thiét ké thanh phan cip phdéi BTDL khac & Viét
Nam thi ham luong hat duéi sang 0.14mm trong cat dé ché tao BTDL hop 1y vao khoang 14-18%, nén dbi
v6i thanh phan hat ctia cat nhu trén cin phai bd sung khoang 14-18% hat lot sang 0.14mm. Luong hat min
bd sung vao cét ty nhién c6 thé 13 bot da co dd min thich hop hodc phu gia khoang min.

3.3.2. Cot liéu thé (da dam):

P4 dim duoc phan ra 2 ¢& hat: 5-20mm, 20-40mm, két qua thi nghiém cac chi tiéu tinh chét co
ly ctia ¢a nhu trong bang 5 va 6; thanh phan hat nhu trong bang 7.

Bang 5. Cdc chi tiéu tinh chat co' Iy ciia dd dam 5-20mm

o oen o Két qua thi nghiém
STT Chi tiéu thi nghiém M1 M2 VE
1 | Khbi lugng riéng, g/cm’ 2,71 2,72 2,72
2 | Khdi lugng thé tich, g/lcm® 2,68 2,70 2,69
3 | Khdi lugng thé tich xdp, tan/ m® 1,35 1,36 1,38

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 44 (3/2014) 71



Y Len , n Keét qua thi nghiém
STT Chi tiéu thi nghiém M1 9 M2 shi¢ VE
4 | Khdi lugng thé tich 18n chat, tin/m’ 1,53 1,55 1,53
5 Ham lugng bun bui ban, % 0,63 0,87 0,81
6 Ham lugng thoi dgt, %’ 25,0 19,2 21,8
7 Ham lugng hat mém yéu, % 1,0 0,86 1,1
8 b6 hut nude, % 0,45 0,43 0,41
Bdng 6. Cdc chi tiéu tinh chdt co' Iy ciia dd dam 20-40mm
STT Chi tiéu thi nghi¢m Ket qua thi nghi¢m
M1 M2 M3
1 | Khbi lugng riéng, g/cm’ 2,73 2,71 2,72
2 Khéi luong thé tich, g/cm3 2,70 2,68 2,68
3 | Khéi lugng thé tich xdp, tan/ m’ 1,41 1,40 1,41
4 | Khéi lugng thé tich 1én chat, tin/m® 1,61 1,59 1,59
5 | Ham lugng bun bui ban, % 0,45 0,50 0,40
6 Ham Iugng thoi det, % 10,2 14,3 16,2
7 Ham Iugng hat mém yéu, % 0,87 0,73 0,68
8 Do hut nude, % 0,38 0,36 0,39
Bang 7. Thanh phan hat da dam 5-20mm, 20-40mm
STT Kic\h thuéc 16 Lwong sét tich liy da 5-20mm, % Lwong sét tich liiy da 20-40mm, %
sang, mm M1 M2 M3 M1 M2 M3
1 70
2 60 0,0 0,0 0,0
3 40 0,0 0,0 0,0 6,7 9,3 5,9
4 20 8,4 7,8 9,1 75,1 73,8 76,2
5 10 72,2 73,1 70,5 99,3 99,5 99,1
6 5 97,5 98,8 96,3

Tir két qua thi nghiém ting loai da dam 5-
20, 20-40mm, phdi hop cac ty 1¢ da khac nhau
dé tim duoc ty 16 da dam hdn hop 5-40mm c6
dung trong dam chat tdi wu va dudong cap phdi
thanh phan hat dat yéu cau ky thuat. Két qua thi
nghiém phdi hop thanh di dam hdn hop 5-
40mm tir da dam 5-20mm va 20-40mm theo ty
16 (5-20) : (20-40) = (45 : 55) dat Y =
1,65t4n/m”.

Nhan xét: Pa dam 5-20mm, 20-40mm va ba
dam hon hop 5-40mm c6 cac tinh chat co 1y dat
tiéu chuan dung cho bé tong thuy cong theo
14TCN 70-2002 “Pa dam, soi va s6i dam dung
cho bé téng thuy cong - Yéu cau ky thuat” va
TCVN 7570-2006.

3.4. Phu gia héa hoc: Phu gia hoa hoc st
dung gém cac loai: Phu gia cham déng két
(CBK): TM 25 cua héng Sika va Phu gia giam
nude (GN): 2000AT cua hdng Sika.

3.5. Nuéc tron va dwong h bé tdng:

Nude s dung trong tron bé tbng va dudng
ho bé tdng trong phong thi nghiém la nuwde sinh
hoat d& duoc kiém tra dat ¢ cac chi tiéu dat tiéu
chuan ding cho bé téng theo TCVN 4506-2012.

Nhdn xét: Dua vao céc tiéu chuan vé vat liéu
xay dung dung cho bé tdng nhan thay két qua
thi nghiém cac loai vat liéu: Cat, da dam, xi
mang, nudc, phu gia khoang hoat tinh c6 céac chi
tiéu co 1y déu dat yéu cu cua vat liéu dung dé
ché tao bé tong dam lan.
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IV. KET QUA NGHIEN CUU M20W6R90. Sau d6 trén co so cap phdi da
4.1. Két qua thi nghiém BTPL chon, diéu chinh lai thanh phan nham t6i wu hoa
Trén co s6 két qua thi nghiém cuong do nén, theo diéu kién thAm. Thanh phan cip phdi sau
lya chon ti 1¢ pha tron phu gia hop 1y 1am co s6  khi diéu chinh va tinh chét co 1y cua bé tong thi
tinh toan thanh phin cédp phdéi BTDL nghiém nhu trong bang 8, 9 va 10.
Bang 8. Thanh phdn cdp phoi BTDL M20W6R90

Khéi luong vat liéu dung cho 1m?
TT XM PGK | PGM Cat P4a dam, kg Nudc Phu gia hoa, lit
kg kg kg kg 5-20mm | 20-40mm lit CbK GN
1 115 115 113 692 591 722 115 1,2 0,6

Ghi cha: Cot liéu cdt, dd diam & trang thai bo hoa
Bang 9. Két qua thi nghiém cdc tinh chdt: @ cong tdc, thoi gian dong két, khoi luong thé tich

T Ve Thoi gian dong két, h.ph KLTT hhbé tong | KLTT tudi 90 ngay
sec B.dau K.thic kg/m® kg/m®
1 9 17.15 53.25 2448 2423

Bang 10. Két qua thi nghiém cwong dé nén,dé chong tham,cwong dé kéo,cuong dg cdt,dé co ngdt

) ) o Do co ngot,
Cuwong do nén, MPa Do chong tham Cuong d cat tuoi 90 ngay tuoi 90 ngay tai
w=90%
Tubi z. Do lién tuc Rai VLK
R3| R7 | R28 | R9O | 28 Tﬁg;ﬁ" o f o %
ngay f MPa MPa
6,1 | 146 | 244 | 31,6 W4 W6 1,36 2,63 1,28 2,28 0.018

4.2. Thi nghiém x4c dinh d6 chong thim trén  1993. MAu d6i ching khong quét bé mat bang
mau bé tong sau khi xir Iy chat chong tham: son thim tham thau két tinh gbc xi ming CT-09.

Tién hanh thi nghiém d6 chéng tham trén cdc  Két qua thi nghiém do6 chéng tham nhu trong
mau bé tong thi nghiém theo TCVN 3116 - bang 12:

Bang 12. Chi s6 tham theo thoi gian ciia cdc mau bé tong c6 va khdng xir Iy son chong tham.

T ~ Loai Cép ap lwe thir thAm (atm) Ghi
to mau bé tbng 2 4 6 8 10 12 cha
V1 kt kt t-12h35 - - -
V2 kt kt kt t-3h40 - -
1 Témiuddi | V3| kt kt kt t-11h50 - - W6
chirng \VZ! kt kt kt t-3h45 - -
V5 kt kt kt t-9h35 - -
V6 kt kt kt t-14h35 - -
V1 kt kt kt kt t-5h25 -
V2 kt kt kt kt t-7h30 -
5 TomAuxily | V3| kt kt kt kt t-11h35 - W10
son chong tham | V4 kt kt kt kt t-7h35 -
V5 kt kt kt kt kt t-9h15
V6 kt kt kt kt kt t-11h20

Ghi chi: V1, ....., V6: C&c mdu thir; "kt": Khéng tham.
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Nhan xét: Tir két qua thi nghiém tham trong
bang trén cho thay t6 mau xur Iy son chdng thim
¢ thoi gian chiu ap luc nude 16n hon so véi cac
mau bé tong ddi ching la 4 atm (ting 2 cap).
Qua dé cho thiy wu diém vé kha ning chong
thAm cta vat liéu ndy, ciing nhu nhu cau chong
thim céc cong trinh BTPL néi riéng, cac cong
trinh bé tong thily cong ndi chung ¢ Viét Nam
thi trién vong str dung ctia son chong thim tham
thau két tinh gbc xi mang 14 rat 16n.

V. KET LUAN

Pé dam bao thiét ké cip phéi BTPL c6 kha
ning chéng tham tét, thi ngoai viéc lwa chon

TAI LIEU THAM KHAO

thanh phan vat liu hop ly, vat liéu c6 chat
luong tét, thi viéc st dung phu gia khoang, phu
gia giam nudc, cham dong két hop 1y 13 hét stc
can thiét.

Can phai thiét ké cdp phdi BTPL theo diéu
kién ti vu hoa diéu kién chdéng thim va cudng
d6 theo yéu cau cua cong trinh.

Viéc tang thém do min cua phu gia khoang va
tang ham luong hat min c6 duong kinh nho hon
0,14mm cia c6t liéu nho (cat) 1a hét sirc can thiét.

Can thiét s dung cac hoa chat két tinh xir 1y
bé mit dé ting thém do chdng thim cho BTPL
sau khi d6.
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Abstract:
RESEARCH FOR IMPROVING THE IMPERMEABILITY
OF ROLLER COMPACTED CONCRETE GRAVITY DAM
WITH CEMENT-BASED CAPILLARY CRYSTALLINE WATERPROOFING PAINT

This paper presents the applying the cement-based capillary crystalline waterproofing paint to
improve the impermeability of roller compacted concrete gravity dams.

Keywords: Roller Compacted Concrete (RCC); Fly Ash; Silica Fume; Admixture; capillary;
crystallization; waterproofing materials.
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